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Title 10 — DEPARTMENT OF NATURAL RESOURCES
Division 20 — Clean Water Commission
Chapter 8 — Design Guides

10 CSR 20-8.125 Alternative Sewer Systems.

PURPOSE: The following criteria have been prepaasd guide for the design of alternative
sewers. This rule is to be used with rules 10 O3R8.210 through 10 CSR 20-8.200 for the
planning and design of the complete treatmentifgcirhis rule reflects the minimum
requirements of the Missouri Clean Water Commissiaegard to adequacy of design,
submission of plans, approval of plans, and approfa@ompleted wastewater treatment
facilities and collection systems. It is not reaslole or practical to include all aspects of design
in these standards. The design engineer shouldrobfaropriate reference materials which
include but are not limited to: copies of all ASTiMernational standards pertaining to sewers
and appurtenances, design manuals such as WatéroBment Federation’s Manuals of
Practice, and other sewer design manuals contaipiigciples of accepted engineering
practice. Deviation from these minimum requiremevitkbe allowed where sufficient
documentation is presented to justify the deviatibis anticipated that these criteria will be
subject to review and revision periodically as didial information and methods appear.

(1) Definitions. Definitions as set forth in thee@h Water Law and 10 CSR 20-2.010 shall apply
to those terms when used in this rule, unlessdhéeat clearly requires otherwise. Where the
terms “shall” and “must” are used, they are to meanmandatory requirement insofar as approval
by the Missouri Department of Natural Resourcepgdanent) is concerned, unless justification
is presented for deviation from the requirementse®terms, such as “should,” “recommend,”
“preferred,” and the like, indicate the preferenféhe department for consideration by the
design engineer.
(A) Deviations. Deviations from these rules mayapproved by the department when
engineering justification satisfactory to the déypent is provided. Justification must
substantially demonstrate in writing and througltalations that a variation(s) from the
design rules will result in either at least equévdlor improved effectiveness. Deviations are
subject to case-by-case review with individual pebjconsideration.
(B) Alternative Sewer Systems. Alternative sewestasns include pressurized sewers
carrying raw wastewater from grinder pumps, présedror gravity sewers carrying septic
tank effluent, and combinations thereof. Althougltealternative collection technology uses
different motive forces (pressure, gravity, andwan) to move wastewater from its source
to its destination, there are many commonalitié.use lightweight plastic pipe buried at
shallow depths, with fewer joints due to increaggxe lengths than typical gravity sewers.
Alternative sewer systems are generally lower pitahcosts than conventional gravity
sewers.
(C) Sewer. A pipe or conduit that conveys wastemnatestormwater.
(D) Building Lateral. A building lateral is a pifg conduit that conveys wastewater from
only one (1) building to a point where it is jointedan alternative sewer system unit (i.e.,
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grinder pump station and septic tank). Maintenamzownership of the building lateral is
generally the responsibility of the property owner.

(E) Service Line. A service line is a pipe or comduat conveys wastewater from one (1)
alternative sewer system unit (i.e., grinder putagian and septic tank) to a point where it is
joined to a sanitary sewer system which is operateimaintained by one (1) of the
continuing authorities listed in 10 CSR 20-6.01083)

(F) Sewer Main. Sewer mains are used to conveyemader from one (1) or more service
lines to conventional gravity sewers, treatmenttoer disposal facilities. A sewer main is
considered part of a sanitary sewer system thigigsated and maintained by one (1) of the
continuing authorities listed in 10 CSR 20-6.01083)

(2) Approval of Sewers. The department will apprpians for new systems, extensions to new
areas, or replacement sanitary sewers only whagragasupon the separate basis, where rain
water from roofs, streets, and other areas anchgwater from foundation drains are excluded.

(3) Design Capacity and Design Flo8ewer capacity and flow shall be in accordanch h&
CSR 20-8.120(4).

(4) Supplement to the Engineering Report. Altengatiewer systemee not to be used in lieu of
conventional gravity sewers, but may be acceptahten it can be shown in tlemgineering
report that it is not feasible to provide convenéibgravity sewerdJse of alternative sewer
systems should be considered when justified bywsiusrrain or geological formations, low
population density, difficult construction, or otr@rcumstances where alternative sewer
systems would offer an advantage over conventigraality sewersRefer to 10 CSR 20-
8.110(4)(B) for more information.

(5) General.
(A) Continuing Authority Whenalternative sewer systerase utilized, the continuing
authority shall be responsible for the operatioaintenance, and modernization of the

exception noted i RSMo Section 249/100. See 10 ZIBR010(3) for acceptable __ { comment [ETC1]: RSMo Section 249.100:

L e A publicly owned treatment works that has
continuing authorities. ownership of interceptor and local sewers shall b

(B) Flooding. Wastewater pumping station structures electrical and mechanical responsible for the entire publc sewer system,
equipment shall be protected from physical damagedbless than one foot (1') (0.3m) SHEL LIRSS GEIE Tl IS G
agovpe the one hundFr)ed (100)-year I?Iogd elevatioonerfoot (1) (0.3m) abov(e t)h(e high)est \ ﬁ]acrltugfr:zeglr?:(;\grd Z?lﬁiﬂéé’!ﬁfﬁ%ﬁfﬁf Sﬁiysséf e
historical flood elevation, whichever is higher. $tavater pumping statistructuresshould \\\ 'jstz(‘ff';ft‘,:‘:‘flj’r';'('fsgB‘?Z‘gﬂfj@ﬁfgﬁgﬁ“ggﬁ‘gs
remain fully operational and accessible duringtiirenty-five (25)-year flood. || wastewater originating at a residence or individual
(C) Accessibility Pumping station structures and septic tastill be readily accessible by 1 | oo o e e e oo mrercial
maintenance vehicles during all weather conditi®usnping station structures and septic | entity unless the publicly owned treatment works ha
tanksshould be located off the traffic way of streetd atieys. ' @ssumed such responsibilty.

(D) Security. The design @n alternative sewer systemgluding all mechanical and {ggxgggttgggrzn]a@;e Stz‘?;?srftum flood Ievels}
electrical equipment, must restrict access by autlmorized person, discourage vandalism, ;
and prohibit the entrance of animals. It is recomdezl thaelectrical control paneksnd
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access hatches with locks be providgolt down lids are recommended for septic tanks.
Also refer to 10 CSR 20-8.140(9)(A)1.

(E) Buoyancy. Where high groundwater conditionsaargcipated, buoyancy of thpgping

and wastewater structureall be considered and, if necessary, adequatesimas shall be
made for protection.

(F) Identification. Whersewersare constructed of a material that might causedheer to

be confused with potable water mains, sewershall be appropriately identified.

(G) Locator Wire. Where location wire is utilizatishall comply with 10 CSR 20-8.120(11).
(H) Sewers in Relation to Streanie location and construction of sewers in retato
streams shall be in accordance with 10 CSR 20-83)20

(I) Aerial CrossingsAerial crossings shall comply with 10 CSR 20-8.(830

(J) Potable Water Sources. The distance betweetewaier pumping statiostructuresand

all potable water sources should be one hundred68") (30.5 m) and shall be at least fifty
feet (50" (15.2 m) in accordance with 10 CSR ZBEG(2)(A)5.

(K) Protection of Water SupplieThe relation and crossings of water supplies giealh
accordance with 10 CSR 20-8.120(10).

(L) Safety. Refer to 10 CSR 20-8.140(9) for safmipcerns.

(M) Erosion Control During Construction. Effectisée erosion control shall be provided
during construction. Erosion control activities lblohtain a stormwater permit for land
disturbance activities that meet the requiremehtseland disturbance permit, in
accordance with 10 CSR 20-6.200.

(N) Grading and Landscaping. Upon completion ofstarction, the ground should be
graded and either sodded or seeded. Where possidsép slopes should be avoided to
prevent erosion and to minimize slips, trip, antsfaSurface water shall not be permitted to
drain into any pump station.

(O) Odor Control. Provisions for odor control shadl considered in the design of alternative
sewer systems.

(6) Pressure Sewers. Pressure sewers consistsmalbdiameter pipeline, placed at a shallow
depth, generally following the profile of the graljthat receives macerated wastewater for
conveyance from two (2) or more grinder pump stetio
(A) Sewer Design. Pressure sewer systems shadlith@lit in a dendritic pattern (e.g.
branched tree configuration). The purpose of tladined layout is to have a predictable
minimum self-cleaning velocity in the sewer maifkso, a section of the piping system may
be shut down for repairs without interrupting flenem all upstream inputs.
1. Velocity. The velocity shall béased on the most probable numbegririderpump
units expected to operate simultaneously or on satimer acceptable method of
computing the peak pumpage rate.
A. A cleansing velocity of at least two feet per set@hft/s) (0.6 m/s) shall be
achieved at least once and preferably several tfpeeday.
B. The maximum velocity in any portion of the systshall beeight feet per second
(8 ft/s) (2.4 m/s) without velocity protection atidrteen feet per second (13 ft/s) (4.0
m/s) with velocity protection.



LEGEND: DRAFT 10/08/15
Blue bold text is added from 10 CSR 20-8.020(9)(D).

Greentext is added from lowa.

Brown text is added from Texas Chapter 217-D 2008

Purple text is added from draft 10 CSR 20-8.120 Gravitw&s.

Red text is added from draft 10 CSR 20-8.130 Pumpitagi@s.

2. Minimum size. The minimum diameter sewer majeshall not be less than two
inches (2") (5 cm).
3. CoverAll sewers shall be covered with at lelast thirtyisiches (36") (91 cn) of soil, _ - ‘{Comment[ETCB]: 36" is consistent with 8.120.}
other insulation, or material to prevent freezing & protect them from superimposed However, other states commonly used 30 of
loads. Insulation shall be provided for sewers tlaanot be placed at a depth sufficient
to prevent freezing.
4. Materials. Any generally accepted material fawsrs will be given consideration, but
the material selected shall be adapted to localitions, such as character of industrial
wastes, possibility of septicity, soil charactecist exceptionally heavy external loadings,
abrasion, corrosion, or similar problems.
A. All sewer pipe and joint materials shall confotorthe appropriate ASTM
specifications.
B. Suitable couplings complying with ASTM specifiicens shall be used for joining
dissimilar materials.
C. All sewers shall be designed to prevent damemye Superimposed live, dead, and
frost-induced loads. Proper allowance for loadshensewer shall be made because of
soil and potential groundwater conditions, as wslthe width and depth of the
trench. Where necessary, special bedding, haundhitigl backfill, concrete cradle,
or other special construction shall be used tostéthd anticipated superimposed
loading or loss of trench wall stability.
D. For new pipe or joint materials for which ASTasdards have not been
established, the design engineer shall provide tamaterial and installation
specifications developed on the basis of critedieqaiately documented and certified
in writing by the manufacturer to be satisfactarythe specific detailed plans for
approval by the department.
5. Installation. Refer to 10 CSR 20-8.120(5)(HJitotigh 10 CSR 20-8.120(5)(H)4.
6. Termination. Theewer mairshall enter the receiving manhole with a smoaitvfl
transition to the gravity sewer system at a poaitmore than one foot (1") (0.3 m) above
the flow line. The design shall minimize turbulerss®l scouring at the point of
discharge. Corrosion protection for the receivirgniole shall be provided in
accordance with 10 CSR 20-8.120(6)(H).
7. Design friction losses.
A. Friction coefficient. Friction losses throutie sewershall be based on the
Hazen-Williams formula or other acceptable methad.(the Darcy-Weisbach
equation). When the Hazen-Williams formula is ugkd,value for “C” shall be one
hundred (100) for unlined iron or steel pipe fosida. For other smooth pipe
materials such as polyvinyl chloride, polyethyleleed ductile iron, etc., a higher
“C” value, not to exceed one hundred thirty (1303y be allowed for design.
B. Maximum power requirements. When initially inkd, the sewersvill have a
significantly higher “C” factor. The effect of tirégher “C” factor shall be considered
when calculating maximum power requirements ang dytle time to prevent
damage to the motor. The effects of higher disahaates on selected pumps and

downstream facilities shall also be considered. i ‘{Comment [ETCA]: Is this applicable to }
”””””””””””””” alternative sewers?
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8. Leakage testing. Hydrostatic testing shall oonfto the test procedures in AWWA
C600-64.
9. Pressure testing. Pressure tests shall be nmiylafter the completion of backfilling
operations and after the concrete thrust blocke Isat for at least thirty-six (36) hours.
A. The duration of the pressure test shall be armim of one (1) hour unless
otherwise directed by thrmanufacturerTest pressure shall be fifty pounds per square
inch (50 psi) minimum with a recommended presstitavo and one-half (2 ¥2) times
the maximum system operating pressure.
B. The pipe line shall be slowly filled with waté@rhe specified pressure measured at
the lowest point of elevation shall be applied byams of a pump connected to the
pipe.
C. During filling of the pipe and before applyirgetspecified pressure, all air shall
be expelled from the pipeline by making taps afabiat of highest elevation. After
completion of the test the taps shall be tightlyggled at theewermain.
10. Corrosion. Where corrosive conditions due faisiy or other causes are
anticipated, corrosion protection of the intemipe shall be provided.
11. Cleaning. Consideration should be given to igiiag a suitable method of cleaning
the force main whenever the velocity in the forammay be less than two feet per
second (2 ft/s) (0.6 m/s) before ultimate developniereached.
(B) Sewer Appurtenancesll appurtenances shall be compatible with themqm@ystem
used and shall be full bore with smooth interiafazes to eliminate obstruction and keep
friction loss to a minimum.
1. Isolation valvesisolation valves are necessary for isolating sestuf lines during
line breaks or other emergencies.
A. Isolation valves must be—
(I) Resilient seated gate valve or ball valve vethosition indicator;
() Constructed from corrosion resistant materiatsd
(1N Enclosed in a watertight and lockable valvexb
B. Isolation valves shall be installed—
(I) On the upstream side of pipe intersections;
(I1) On both sides of stream, bridge, and railroeassings, and unstable soil;
(111) On the terminal end of the system to facti@#duture extensions; and
(IV) At distances not greater than two thousand fiundred feet (2,500 (762
m).
C. The weight of the valve shall not be carriedhsy pipe. Valves shall be provided
with proper support, such as crushed stone, canpaads, or a well compacted trench

bottom.
2. CleanoutsAccumulation of grease and solids will reduce trespure sewer system
capacity by increasing friction lossésccess to pipeline cleaning is provided by Comment [ETC5]: AA comment:
cleanouts. ,”'| Would change shall to should. He is inclined to
. L require this only on very large regional collection
\A- Cleanouts shall be mSta"ed,_, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 4 systems. He has been told that cleanouts cause
(|) At the end of each line; problems by the way they are placed in the system.
(”) Atall Changes in pipe Size; Cleanouts can be a source of I/l and sediment

entering the system.
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(1) At all major changes in direction;
(IV) At all pipe intersections; and

(V) At distances not greater than one thousand(fe€00’) (305 m). __ - | Comment [ETC6]: 8.0209)(D)s:
B. A cleanout must be enclosed invatertight valve boxith a locking cap. W
C. Cleanouts shall be provided with proper supmarth as crushed stone, concrete intervals of approximately four hundred to five
pads, or a well compacted trench bottom. hundred feet (400-500'), at major changes of

. | direction and where one (1) collector main joins
3. Air and Vacuum Relief Valve. another main.

A. Air relief valves shall be placed at high poiirigpressure sewete prevent air
locking. If a line is oversized to allow for gravity flownair release valve shall be
placed at both the high point and at a point feet{5") (1.5 m) below the elevation
of the downstream static hydraulic grade-line.
B. Vacuum relief valves may be necessary to reliegative pressures pnessure
sewers Thepressure seweronfiguration and head conditions should be evatlias
to the need for and placement of vacuum reliefeslv
C. An air or vacuum relief valve should have artagon valve between the air relief
valve and thpressure sewer
D. An air or vacuum relief valve must be constrddi®m corrosion resistant
materials.
E. An air or vacuum relief valve must be insideaalvthat is at least forty eight
inches (48") (1.2 m) in diameter and has an acgessing at least thirty inches (30")
(0.76 m) in diameter. The vault shall have pransifor air displacement to the
atmosphere, such as an inverted and screened)§"duother means.
F. A pressure seweshould have valves spaced at no more than oneahduie
hundred foot (1,500 (457.2 m) intervals to faatk initial testing and subsequent
maintenance and repairs.
G. The weight of the valve shall not be carriedh®y pipe. Valves shall be provided
with proper support, such as crushed stone, canpaads, or a well compacted trench
bottom.
4. Anchoring.Pressure seweshall be sufficiently anchored within tigeinder pump
stationsand throughout the line length. The number of Bestall be as few as possible.
Thrust blocks, restrained joints, and/or tie rdaslisbe provided where restraint is
needed.
5. Flow meters. Flow meters are recommended tdrobstdividual branch flow
information. At a minimum, permanent access shalbtovided in each branch to
facilitate temporary flow metering.
I6. Pressure monitoring statiQns. Pressure mongatiations shall be provided to allow _ - Tomment[ﬂcn: Should this requirement be

access to measure and record system pressureurferassnitoring stationsould identify L e g

areas where air-induced headloss may be occuRimegsure monitoring stations shall
consist of an access vault to the collection pipingluding a threaded tap and pressure
gauge.

(C) Service Line Connection.
1. Service connections to tpeessuresewer main shall be watertight and shall not
protrude into the sewer.
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2. If a saddle-type connection is used, it shaklakevice designed to join with the types
of pipe which are to be connected.
3. All materials used to make service connectidrad! e compatible with each other and
with the pipe materials to be joined and shall easion proof.
4. The minimum diameter service line pipe shallbb®tess than one and one quarter
inches (1.25") (3.2 cm).
5. A check valve and isolation valve shall be ithsthon each service line. Refer to
paragraph (6)(B)1. of this rule for more informatio

(D) Grinder Pump Stations.
1. Type.Both stable-curve centrifugal and progressing gasgimipositive displacement
pumps may be used in pressure sewer systems. dlile-surve centrifugal, a pump
having a maximum head at no flow, may be considéreils ability to compensate with
reduced or zero delivery against excessive highspires and the ability to deliver at a
high rate during low flow situations in the systeinys enhancing scouring during low
flow periods. The progressing cavity semipositii@pthcement pump may be considered
for its relatively constant rate of delivery inugtions in which this feature is considered
necessary. The semipositive displacement pump tnagynificant increases in delivery
against low-flow system conditions to enhance scdowing minimum flow times.
2. Number of pumps. A simplex grinder pump stasball serve no more than one (1)
platted lot| A grinder pump station serving morartlone (1) platted lot must consist of

two (2) pumpsof the same size and shall have the capacityitit any pump out-of- - { Comment [ETCBI: A comment ’
service, the remaining pump will have capacityaadie the design peak hourly flow. e
grinder pump station serving multiple platted loisst be owned, operated, and . . _ .
maintained by an acceptable continuing authorsted in 10 CSR 20-6.010(3). e

3. Location. A grinder pump station shall be lodat@tdoors and in sight of the structure | average daily flows are less than fifteen hundred

it is serving with consideration given to futureimanance accessibility. e e e

4. Construction materials. duplicate unit without structural change and
p g
) H ; ; satisfactory means are provided to detect
A_. Grlnder pump vaultare typically constructed from fiberglass reinfatgmlyester, TS o] (o1 T P e TR
high density polyethylene, steel, or concrete. overflow to waters of the state could occur.
B. All pipes and appurtenances withigrnder pump statiomust be corrosion T e e 2

resistantFor metal components, austenitic stainless stegpef 316 or 304hall be | simplex grinder pump static
provided at a minimunmi\lylon is degraded by hydrogen sulfide and is noeatable.
C. Contact between dissimilar metals should bedmdbr other provisions made to
minimize galvanic action.
5. Grinder pump vaults shall be gas and watertight.
6. Access. A minimum access diameter of twenty-foahes (24") (61 cm) shall be
provided for simplex grinder pump vaults. Dupleinder pump vaults must have a
minimum access diameter of forty-eight inches (4822 cm).
7. Vault cover. Bolt-down cover assemblies or latkevers shall be provided.
8. Ventilation. All grinder pump vaultshall have provisions for air displacement to the
atmosphere, such as an inverted and screened§”duother means. _{ Comment [ETC9]: 8.130 currently:
9. \Storage volum\eﬂ.\ simplex grinder pump vauthust have storagevolume of at least -~ | The minimum storage capacity of the grinder pump

fifty (50) gallons (189 Lifter the activation of the high water alarm leVéiestorage b tapable of Sesarmadaing rerril paak lodsifor

periods of eight to twelve (8-12) hours.

J
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volume of aduplex grinder pump vauthust equal the volume accumulated during an
average two (2)-hour period fifty (50) gallons (189 L)whichever is greater.
10. Pump removalGrinderpumps shall be readily removable and replaceakiteowi
personnel entering or dewatering grinder pump stationr disconnecting any piping in
thegrinder pump vault
11. Valves. The following valves must be providedtie grinder pump vaults:

A. A shutoff valve accessible from the ground scefa

B. A check valve to prevent backflow; and

C. An anti-siphon valve, if siphoning could occur.
12. Grinder pumpconstructionGrinderpumps shall be designed specifically for raw
wastewater use, including totally submerged opematuring a portion of each pumping
cycle, and shall meet the requirements of the N&EGuich units.
13. Pump openings. The grinder unit must be capafhieducing any material which
enters the grinder unit to a size that the matenigll pass through the pump unit and
pressure sewer systemithout plugging or clogging. No screens or othevides
requiring regular maintenance may be used to kespy or stringy material out of the
grinder pump osewermain.
14. Controls. Water level controls sensing devatesild be located to prevent undue
affects from turbulent flows entering tgender pump statioor by the turbulent suction
of the pumps. Water level controls must be accssilthout entering thgrinder pump
station.Provision shall be made to automatically alternagepumps in ustor duplex
grinder pump stations.
15. Electrical equipment. Electrical equipment kbalin accordance with 10 CSR 20-
8.130(6)(D).
16. Flow measurement. All grinder pump stationsldieequipped with elapsed time
meters at a minimum provided sufficient meteringasfigured to measure the duration
of individual and simultaneous pump operation.
17. Alarm systems. Alarm systems with a backup paeerce shall be provided for all
grinder pump stationg he alarm shall be activated in cases of powikrré high water
levels, pump failure, or any other caus@ohderpump station malfunction. Audio-
visual alarm systenshall be provided at a minimurA.sign shall be posted at each
grinderpump station in a clearly visible location, ligfia telephone number to be called
if the alarm is seen or heard.

failure. Alternatives are dS follows: average response time which would affect the

[18. Emergency operatiohérovisions must be made for periodsmgéchanical opower - { Comment [ETC10]: Should we require an
amount of storage volume required?

A. Depend upon built-in storage of tank and assedigravity piping;
B. Provide additional storage capacity where poswtages occur frequently (twenty-
four (24)-hour storage capacity is recommended); or
C. Provide gortablegenerator or pump to connect to egdnder pump statiofor a
short term during an extended outage.
19. Spare parts. An inventory of five percent (5%the number of grinder pumps in
operation for each model installed must be providdidvorking parts of the grinder
pump stations should be on hand in sufficient gtiant
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(7) Septic Tank Effluent Pumped (STEP) Sewers.
(A) Sewer Design. Refer to subsection (6)(A) osthile.
(B) Sewer Appurtenances. Refer to subsection (&{Bhis rule.
(C) Service Line Connection. Refer to subsectigQpof this rule.
(D) Septic Tank Design.

(8) Septic Tank Effluent Gravity (STEG) Sewers.

(9) Vacuum Sewers. Vacuum sewers shall be evalusiedcase-by-case basis. Design
standards, operating data, and experience fosyistem is not well established in Missouri.

(10) Supplement to Summary of Design. The summédgsign shall contain the following
information in addition to that required in 10 C3&8.110(5).

(A) Pressure Sewers. The following must be incluidegressure sewer systems:
1. Hydraulic loadings including the design averfiger and the design peak hourly flow;
2. Pipe size, material, type or class, and length;
3. Velocity calculations for each pipe segment;
4. The elevation of the hydraulic grade-line anougid elevation at peak hourly flow for
each pipe segment;
5. Calculated design friction losses;
6. Number and location of stream crossings;
7. Number ofsolation valves, cleanouts, antl and vacuum relief valves;
8. Number of simplex and duplex grinder pump stegjo
9. Calculations showing that grinder pump statiaresprotected against buoyancy forces;
10. Static head;
11. Total dynamic head;
12. Selected pump manufacturer’s information intigdhe model number, type,
horsepower, speed in revolutions per minute, veltagd phase;
13. Pump capacity in gallons per minute;
14. Performance curves for each pump with the syst@ve plotted and the pump’s
operating point marked.
15. Cycle times based on design average flow asjc@eak hourly flow; and
16. Method of emergency operations.

(B) STEP Sewers.

(C) STEG Sewers.



